Nanoformulation of siRNA silencing Bcl-2 gene and its implication in cancer therapy.
The purpose of this research work was to prepare poly(d,l-lactide-co-glycolide) (PLGA) nanoparticles for delivery of siRNA (small interfering RNA) for silencing anti-apoptotic Bcl-2 gene in cancerous cells by using the double emulsion solvent diffusion (DESE) method. Overexpression of Bcl-2 is often seen in a wide variety of human cancers. This prevents the induction of programmed cell death (i.e., apoptosis) in cancerous cells. It is also reported that over-expression of Bcl-2 contributes to resistance in chemotherapy and inhibits the apoptosis induced by chemotherapeutic agents. Agents antagonizing the anti-apoptotic Bcl-2 protein have been shown to restore normal apoptotic processes in cancer cells. RNA interference (RNAi) has emerged as an efficient and selective technique for gene silencing, siRNA mediated gene silencing has been used in a wide variety of disease condition. PLGA nanoparticles were able to completely bind siRNA and to provide protection for siRNA against nuclease degradation. In vitro cell culture studies subsequently revealed that PLGA nanoparticles with adsorbed siRNA could efficiently silence the targeted anti-apoptotic Bcl-2 gene in mammalian cells. In vivo studies results showed that siRNA was effectively delivered through nanoparticles and there was significant decrease in the tumor volume.